Cartilage degradation independent of MMP/aggrecanases.
To identify and characterize a cartilage degradation mechanism that is independent of the proteolytic cleavages by matrix metalloproteinases (MMPs) and aggrecanases. The sensitivity of glycosaminoglycan (GAG) release and collagen release to an MMP/aggrecanase inhibitor, AG3340, was compared using a bovine nasal cartilage explant culture. The release of matrix proteins and hyaluronan (HA) from the culture was analyzed by immunoblotting and radioimmunoassay, respectively. Induction of HA-degrading activity by retinoic acid was examined using the cartilage explant culture and a primary culture of chondrocytes. Degradation of the matrix components of cartilage was also characterized in vivo using an acute arthritis model induced by an intra-articular injection of interleukin 1alpha (IL-1alpha). AG3340 did not effectively inhibit GAG release at a concentration of more than 10muM, while 10nM of the inhibitor completely suppressed collagen degradation. Retinoic acid induced the release of the aggrecan G1 domain, link protein and HA into the culture medium, and the release of these molecules was not completely inhibited by 10muM of AG3340. The molecules were released as ternary complexes. Retinoic acid induced HA degradation in the explant culture and hyaluronidase activity in the primary culture of chondrocytes. The release of the G1 domain of aggrecan and link protein into the synovial fluid was also observed in the IL-1alpha-induced acute arthritis model. A novel mechanism by chondrocyte-derived hyaluronidase(s) is involved in the release of the matrix components from cartilage, and the hyaluronidase(s) and MMPs/aggrecanases act in a coordinated manner in cartilage degradation.